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Quasi-3D calculation of influence of inlet distortion
on axial flow compressor performance
WANG Yong-ming, HU Jun, DENG Yan

( Coll. of Energy and Power, Nanjing Univ. of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: To improve ability of analyzing the influence of inlet flow distortion on axial flow compressor performance, a quasr
three dimensional model was developed, which describes the flow fields in blade free sections using two dimensional, compressible
and unsteady Euler equations for each subr compressor, and replaces each blade row with a compressible “ actuator disk”. The bound-
ary stability was estimated by means of maximum pressure rise potential of axial compressor stages plus critical distortion angle. The
transfer of total temperature distortion, total pressure distortion, combined total temperature- pressure distortion through compressors,
as well as their influences on the compressor performance and stability were analyzed in detail. The computational results are consis-
tent with the available experimental data.
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Fig. 1 Sketch of quast three dimensional model
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Fig.2 Inlet total pressure and
total temperature distributions
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Fig. 3 Effect of inlet total pressure
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Fig. 4 Distributions of static pressure rise coefficient
for each parallel compressor of third stage
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Fig. 5 Effect of inlet distortion
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Fig. 7 Effect of inlet total temperature

distortion on a 5 stage compressor
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